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Abstract of JP6267658 
PURPOSETo obtain a stable luminous 
property for a long period, by providing an 
interface layer consisting of an aromatic amine 
compound, between the organic luminous 
layer and the cathode of an organic EL 
element made by laminating an anode, an 
organic luminous layer, and a cathode in order 
on a substrate. CONSTITUTION :On a glass 
substrate 1 , an anode 2a consisting of a 
conductive layer, an organic luminous layer 3, 
an interface layer 4, and a cathode 2b 
consisting of a conductive layer, are laminated 
in order, so as to form an organic EL element. 
As the interface layer 4, an aromatic amine 
compound is used, and it is formed by a 
coating method or the vacuum diposition 
method. By providing the interface layer 4 
consisting of an aromatic amine compound 
between the organic luminous layer 3 and the 
cathode 2b in such a way, the affinity with the 
organic luminous layer 3 and the adhesive 
property with the cathode 2b are improved, 
and a chemical stability is obtained so as to 
suppress the reaction between the organic 
luminous layer 3 and the cathode 2b when the 
cathode is formed, and after the forming. 
Consequently, an organic EL element having a 
stable luminous property for a long period can 
be obtained. 
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[#ffFrt*©teffl] 

K[i1-5tfEL*f„ 
[0 0 0 1 ] 

©t&o. i¥L<«. gas fg^s terns?- 

ft^w-TJttfcffl-rftfmai^/wxKiir* "fixer* io 
I.. 

[0 0 0 2] 

[Sf*OS«] ffi*, (EL) m?t 

S, CaS. SrSfC, Ht-ttl-SMntf ±1 
55* (Eu, Ce, Tb, Sm|) *F-:7bfc*>©a« 

14. 

1 ) XSItigKj^i&g (50~1000Hz) , 

2) BKritEtfRt* (-2 0 0V) . 20 

3) y)vtiy-{timn («rc*fe*»rae) . 

4) ^iaiEiblHl^onx h*i;Si\ 

[0 0 0 3] LfrL. jfiff. ±eHB£©Bfc&©fc*. 

2rSK->*7 5 >fr S*«iE?L*ISB t 8 - h F 
D^->^y U ><757;i/5r:^A4g#:^f,B£-5^1Sig 
ItfcfiELifOffifS (Appl. Phys. Let 30 
t . , 5 1t, 9 1 31, 1 9 8 7f) tCJcO. fiE*© 
7>h5i:>«©¥lgB£fflt»fcEL*^£JfctllELT3E 

[0004] wawBjeitLTtt, #u (p-7 

i-l^>fZl/» (Nature, 3 4 7f, 53 9 

H, 1 9 9 0^;AppI. Phys. Lett., 6 
1#, 2 7 9 31, 1 9 9 2^) , #'J [2-^h + 
->, 5- (2' -X3\H/'\*V*-» -1, 4-7x- 
U->h*XU>] (Appl. Phys. Lett., 5 
8#, 1982 H, 1991^;Thin Solid 40 

Films, 2 16i, 9 6 H, 1992^; Nat 
ure, 3 5 7i, 4 7 71, 1 9 9 2*JQ . #U (3 
-7;i'*;l'f*7x» (Jpn. J. Appl. Ph 
ys, 30 #, L1938H, 1991^; J. A p.p. 

I. Phys., 7 2t, 5 6 41, 1 9 9 2f) mo 

m, 6 1#, 1 0 4 41, 1 9 9 2*P) feUfg^ttT^ 
[0 0 0 5] K±fcwlx&*fr*«EL*^C:fel>T 50 



#Ba¥6-2 6 7 6 5 8 
2 

(£. a*t, »S£UTB-f >y£A«efl;tt (I TO) 

urofcftfc. fi»W«#-r**^t, #«E 
L^ft©:?-^^ h©& • *£<*#ifttlLT, II 

[0 0 0 6] 

^^♦aELSH^Trtt, EL«3fcttlMW»6aL\Sftfc 

*«5E#l#»£©HTE£a»:fc£. fi«W©«S+t 
[0 0 0 7] *$giJl#«?tt±E*tt£«*. fiIIBi:7 

£*»«rr*iii#T**#«EL*^£ffi{rr*;:£: 
i:sti7 s >it&®fr zrfLZfrwmzmrtz z. turn 

[0 0 0 8] 

[Il&»t5fc60fg] Tftfc>5> *f6W©B& 
tt. »S. ^r«5S*Ji. L-fc#*8 EL* 

lEL*?l:#n. JUT. *^HJ©#«EL*^(ro 

[0 0 0 9] Hltt*fgW©#«EL*?©*ififfil** 
5tWlC5oTB?TB0T$>D. 1HIS, 2 a. 2b(iil. 
1. 3tt*«»3tJi, 4tt^EH£&**b-f. 8«1 
tt**i9©#«E L ^©SKM* £fc« fe©T$> 0 . ..5 

^*7x©i, &mm^&mm. ut&vzhk. 
[ooio] s«i±ic«j»ms2 atfrn-j-gtisa*. 

:ffliiI2 a iLTffil'g. 7)1'S-'7A, A 
/ £ fc «XX©SEfl:*ft £ ©&JSK*ft;«r* 3 ^ftffi. 
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a*UT»fi£T*C:t ! bTff** (Appl. Phys. 10 
Lett., 60t, 2 7 1 1 1, 1 9 9 2^). ±13 

CfcfcWC**. « 

;©8^, aur, so-iooooa, ssb 

<lilOO~5 0 0 0Algf$5. 
[0011] *S9!T-«k lr*«6H:*«j| 2 a 1 i 

ra-T"b«tK S5l:li±EO*ti*R45|| 

2a(iHS (7/-F) t LTETLaAWSfiJ^^fcf 
fe©T»4. gUJl 2 b t4B41I (#V-F) tb 

a> ffi^©aiafc&Ji£fcte^ft£©£&a<ffl^£n 

*. *«12 b©KJ¥«a3r. Wtl2a&nttT& 

5. 01l:liSI/TliH4W g«JI2b©± 30 

L, *«@2 a £2 b<7)'Pts.<fb-l5\-mW&<»&^ 

^1 2 a <fc 2 b ©— #14, 100~5 0 0 0AoiSt 

[0 0 12] #*12 a0±fctt*«£}fcl3*t|9:W-S 

*#«&*J:<iliai,TS*£;£tf. do, .SttfcKJ: 
0»*J:<58*-J-ft#»38»6»j**ti«. aft. d©# 40 

fc. jE7Ltft&13 a<hm^«5&JI3bt;:#iiJLT<«tg# 
HfflCTSIlt^fTfcn* (Appl. Phys. Le 
tt. , 5 1f, 9 1 31, 1 9 8 7^). 
[0 0 13] ±G0lltt#IISS?C&fr>T. ZEJLftit 
ttfiiUTtt. *«J|2 a*><=>©IE?L&A$SW«<, 

e>lcS^ft(CT<*n. h7y7 , <hfc£*i&&#I!iiBH> 50 
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[0 014] £©«fc5&iE?L*lia<fc£tt£LTtt. 
«. #HBg 5 9 - 1 9 4 3 9 3 ^iifSRtf*H#ffFlil 
4, 1 7 5, 9 6 0^©fgl 3-1 4m\zmWL2nz>, 
N, N ' - v7x~JU-N, N * - (3-/«7xr 
M -1, 1' -f 7x~.il/- 4, 4' -y7S>: 
1, 1* -t*X (4 -S^-p - hUJI/75 7 7xrJI/) 
->5/DA^Ht> : 4, 4' -fx (v7x~;i/75 /) 
77h*D7x^;i/fc£©^§&7S>&ft:£tK $$H¥ 
2-31159 lfitiCS^nst^yHk^, 
*a#fffg4, 9 5 0, 9 5 0^«f-^$n-5->7lf 

±!5©{L"&*£Wc. #'J t'-;W^/V/-j^#iJ -> 
7> (Appl. Phys. Lett., 5 9f, 27 
6 OR, 199l¥) «0*»^#»j9t#»f6n*. 
[0 0 15] ±E©*«UE3ll&a*mttl&*8*5^tt 

0iE?L«iM13 a^^ggf^c E*©«^t4, *«E?L 
»2Sfl:*» $ 1 « * It \t 2 «fiU £ &S IC J: 9 IE?l © h 

HSU XK>3-hS&fO*ft(:iOItI2 a± 
«jftbT*r«iE?LII3yi3 4}B«-rs. A*< 
^-ttflgtLTte. #'J#-#*-K #U7UU- 

k 7pijxxx;i'«* t #tfe.n-&. aw >y-«ni4^ 

S£L<, 5 0lf%KT!!iWSL^. 
[0 0 16] KS^#ti©#^iri4. #«E?L$iii^ 

«a&*a#>7"Tl 0"Tor rCS-ClMl/ft*. 
3a©Rff»4. »«. 1 0 0~3 0 0 Q A, &&L<it 

3oo~ioooat*5. z<Dmzm*m&-m\zM 

[0 0 17) E?L«ISH3 a©»»tUTtt^r*ft#* 

©fttoot**#»sr«ffl-r*^t "barter**. 
>. pS*^b«igStt^k->'Jqv. 'dJI 

[0 0 18] «*£7LIISJ|a)KJP<b«rttiE7Llt2lll£: 

mmz, aur, ioo~3oooa, »sl<(4 3oo 

-1 0 0 0 JE?Ll*j3ll 3 a ©±lC(4m^Wii 

S3b*«Ktf6tl5Ai. «^(iiSS3bl4, «#S:#A 
e.4afc«^FBlfc43^TS@^€>©m : fS:a^«t < BE?L(£ 
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[ooi9] titfiaft&tiiTB. mmm 2b 

[0 0 2 0] I©i5/i*ft&tfctW4tLT(i, x 10 
7-5 17 8 1 -Steffi) , 8-kh'n + y+yj>CD7 

jus.-? &mms.iz<D&m%w- (#bsbb5 9-1943 
9 3^s) . : s?u^y$i/3~>mMW- mmw-2- 

2 8 9 6 7 5*4**) . (»l s F2-2 

8 9 6 7 6#fc«) - **-W7^-)imm>W (#Si¥ 
2 - 2 1 6 7 9 1 4§&ffi) , tfXX?'j;i'^>-tf>Bl» 
* (#H¥ 1 -2 4 5 0 8 7 112-22248 
4#£rfD . U>K^# (HPi?2 - 1 8 9 8 9 0 

H3-7 9 1#4i«) , £^>J>{fc£tl (#F^ 20 
¥2-19169 4*&*. H3 - 7 9 2tM) . # 
±9m# 1 - 2 5 6 5 8 4*&«) , yXf'J 

ji^y-yymmw- mmw-2-2 5279 3*a«) . 

p-7i-l/>fc^ (#B!¥3-3 3 1 8 

«) . f7y77Dt'Jy>^Ift (#B§¥3-3 7 2 

9 2ffii) - tfDDtfU S?>8ajH* (#gi¥3-3 7 

2 9 3f£l) . 'J 5? (^l¥3-2 0 

3 9 8 2*fc«) ti.&fim*fe>tl&. 

[0021] znioitsmzm^tzfimn^w&m 
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t^SKia-rsfilOa:, IE?L£*?©WB£©I6I:: 30 



fct, 
T. 

[0 0 2 2] ^©afta^SffliStfiii'bfcBJt 

— tffflScJtfeXSH-^-rSdt (J- Appl. Ph 
ys. , 6 5#, 3 6 1 01, 1 9 8 9¥) t>frfc>ttT 
US. *»|l!K:*^Tt>±e©**«^*8#»*** 40 
h*f»tl/T#«Oft3ttfi**l 0-'~l QW% K — 

ItASttS. «?tt£l 3 bOlfS, SAT. 1 0 0 
-2 0 0 0A, fftL<a3 0 0~l 0 0 0 AT&S.. . 
[0 0 2 3] ^«* ; f|»Slt>W«jE?Lli»3IHtH«© 

Tj&iLT, m?«iiilS3 bco±(C$ ^('ffiom^fiiiit 

i3c$amci^%A^n5 (0 3#!i) . z<o 



^SA^i-T*, m^c7)*$i^Bg**^ bC^^C^ 

[0 0 2 4] 
[ft 1 ] 

CCH,).C-®-^>-©-@ 

[0 0 2 5] &£<Z):*^^7y-;MR*# (App 
1. Phy s. Lett., 5 5*, 1 4 8 91, 1 9 
8 9?) ^-tn6tPMMA«<Dl*BH»Ktfc* (A 
ppl. Phys. Lett. , 6 1t, 2 7 9 31, 

1 9 9 2?) , ifctt, n3!**{b#MtK«fb->U3 
>, nS!«tfbM«J* nSH:U>{bl£»*#*tfSn*. 
m^itl 3 c ©BtJPtt, 50-2000 A, (ff 
SKS 1 0 0 - 1 0 0 OATWo 

[0 0 2 6] Sfc, *«6#*£fTfrfr^¥HS0*«8 
3fcl3£LT«:, ifetC*tffc#U (p-7x-l/>H- 
U» (Nature, 3 4 7*, 5 3 91, 1 9 9 0 
¥;Appl. Phys. Lett. , 6 1*, 279 
3JC. 1 9 9 2?) , U [2-* h^v, 5- (2' 
-X^l^+V + v) -1. 4-7x-l/>lfzU>] 

(Appl. Phys. Lett. , 5 8#, 1982 
I, 199l¥;Thin Solid Films, 

2 16*, 9 61, 1 9 9 2? ; N a t u r e, 357 
*, 4 7 71, 1 9 9 2?) , #U (3-7^*^* 
7i» (Jpn. J. Appl. Phys, 3 0*, 
L 1 9 3 8I, 1991?; J. Appl. Phy 

s. , 7 2*, 5 6 41, 1 9 9 2?) «<BS$H4#R 

?»ft*f»*fi^bfc* (J£ffl«ia, 6 1*, 1044 
H, 1 9.9 2?) 
[0 0 2 7] #«*3tlO±K:*iS«4 3S«R»6n*. 

[0 0 2 8] 5?#«7^>{t;^»^f)^**E»tt, Su 

[0 0 2 9] #SR7 5><L£tt£LT, 
bTttTE-ftSt (0 ~ (V) 0fc0#*tf6ft*. 
[0 0 3 0] 
Mb 2] 
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N -' 




A-(0)-N 



( I ) 



[0 0 3 1 ] Attfi^S$#bT^Tt)<J:^2 

m<Dmit*m%.&ztzimmm-&$:9fiL, r' . r ! . 

R' fcitfR* tt-tn-fnBftfc IX 7)1 
ftSttH-T'bJIfcoT^TfeJX. R 5 *«fctfR' tt 



R 



**UP*l7KiMr^, ADy>If, *B£. B&t>L< 
«*B&©, 7)i>*)i&, ->^7D7M;H, 7;^- 

^S, 7U-;us. 77^*;^, 7J^ + ->I, v7 

;i/=^7 5y«, st^yT'j-^s ) 

[0 0 3 2] 

Mb 3] 

i-, 12 



N 



R 



-@>-o-x-o^nC R )o <*> 



[0 0 3 3] (S"t>. R' , R" . R' *5«fctfR"«-?- 
*l^ftfi**>U<tt*BJ*©. 7JU+;i/S, ->i7U7)V 



20 



^vl, y*7;^;i/7S /g, fclXtt, v>7'J-;U7 

fc**ss*«-r. ) 

[0 0 3 4] 

Kb 4] 



R 



1T 



13 



1A' 



N 




R 

Y - 0 — Z ~(^)- N 



1 5 



16 



(ffl) 



[0 0 3 5] R'\ R". R' s *5£tfR"te^- 



ttWiBB-feK 7;p*;ps. v£n7;> 30 yy^+^rsy*, t>ixtt. ->*7U-;u7 



7;i/-7-^;PS. B« , bb<tt*Bai©7U-;p 



[0 0 3 6]'. 

[fc5] 




(IV) 



[0 0 3 7] (SC+. B(iWMfLT^TfeJ;^3 

ix «*§&©, 7fr*)im, ->^d7;u*;ps. 7;p 
B&fclXte*fi&©7U-.>us. *fc»47 



50 



<l£*B&©. 7)l :3 r)l&, y?D7MJ«, 7Jl^ 
7 U —JUS, 7 5^*^8, 7JI/3^->a, v 



( 6 ) 
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7***75/ 

T. ) 



[0 0 3 8] 
[It 6] 




( V ) 



[0 0 3 9] (5**, Dtt****WUT^Tfc±^3 

b 7***S- ->?D7JW«. 7* 
cr~**, j»ifc<bL<tt*«iJW>7'J-**. *fc«7 

< R'Mi****. AOir->®^ 

7***s> ->^7j^s, 7*^ 20 
7 u-**. 75***s. 7*3*->S- ->* 

f. ) fl6!B-»a (1) «C*lr>T, »£L<«. Att- 
CH,- - C Hi — C Hj — » -CH,CH S CH,- « 
©K&*£*bT^Tfei:^7*^>* ; ->?n-^ 
->l/>*^©->^ n 7**^>* ; -CH = CH-, 
C (CH3) =CH-, -CH=-CH=CH-CH 

_ CH = CH-CH = CH-fOlti^ lT 

Wctx*^**-^* ; wa**^^** 1 * 

*. ifM. 7mf*S. 7^**. ^*v*»^ 
tf-*SHC07*^r-** : 7***£. 7*3*-> 



S , AOY>K*. 75 /». 7 U -***©«*** 
*lTWTW^7i;;Wt. :h7****©7'J-* 
*•*>***. ^**^*, 7x****»® 

±<. R> ££tfR' a-tft^ft**^ nny>* 

** 70»I, 7****. ^*->***©7*** 

g. , > / 70 ^->*S«©->i7D7***»; tf-*« 

^7*^-^*;7***s- 7*3*->*> Any 

>J g^ > 7=/S. 7 I J-*S^©S&S£W'-'"^ T 

+ 7?**^»7U-**;^>->* 
*«. i-ywtrMt* 7i*f*w«'"W 

->i;5?^/U7£/». vX7*7 5/IP?<^7* 
**7 5/S; y^>^7S/S. 5?7x-*7 5/ 

^©v7U-*75y»*Sb, :nsiiH--cbS 
[0040] <n -c^sn^ka 

[0 0 4 1] 




[0 0 4 2] 
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[0 0 4 3] WB-**.0I> fc*^T, ff*U<«. 

S ^*->;i**©7;Wr*» : ^^A^-^Sf© 

7JU=>*->*. nny>JtfF. 75;*. 7U- 
;i,SI|OBm*S*bT^T'fe^^7x_;^ :»"7* 

^7jv*. **** 7a t^*. 7^31, ^> 



,j_ ; ^.^>v;^ *7^*^*. 7X*^ 

5, s #«)7*3*->s;**^ 75 '*' yx ^ 7 
[0 0 441 *fcME-«a (") -e^snsflss*© 



( 10 ) 



«H¥6-2 6 76 5 8 
18 





[0 04 7] WBHtt (HI) C *» T ' 

CW*^*^ **** ^ D ^' 2 

***«©7>J-*« = " 
fcit^^*. 7ct^ ^^»« ^ 



40 



50 



7S/ft ^7U-;v7^*^ 
7nt;v>*. *3,UU>». ^ 

* a***^****®** 15 ***' 7;1/ 
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19 

'J-;P7 5y*/j:t*©ll»St*UT>»Tt>«k^. [0 0 4 9] 

[0 0 4 8] *cifte-*ia; (III) T*£*lS{fc£^ [*5] 



R 17 f 


k: 


#^ 


Y , Z 


R 18 


, R 15 


R'\ R 16 


R 17 , R' 8 


(27) 
(28) 

(29) 
(30) 
(31) 

(32) 


- C H 2 - 

- C H 2 - 

- C H 2 - 


^> 
-© 

C H, 
C H 3 


CH, 
0 C H 3 


- H 

- H 

- H 

- H 

-CH 8 * 

- H 
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[0 0 5 0] WE-ftiC (IV) fcfcl^T, ff*b<tt, 
Btt-CH=; 1, 3, SOttiO*^?*^^ 

^*v;i/S#<z>7;u*;i/S ; v^n^vji/g^ 
ct^/^;i/S> x^;ug, yntf;ps* ttMt. 



)V*r)V& ; tf^JI/S^^)7;i/ir^>/US ; 7;i^JI/S, 7 

7U-;i'S;^>viH, ^7^;m^s> 7iW 

7$/SS©y7M^7$/S ; *J1>V)V7*J 
I. y7x-Jl/7^1^y7U"Jl/7^;S^' 

[0 0 5 1 ] *»C«MB— ft'S (IV) T^£tt3{fc£fe£> 

[0 0 5 2] 
[«6] 
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19 ,R 19 



R 



20 



N 



B 



R 



20 



19 



20 



N 



R 



19 



19 
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R 19 1 


(33) 
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CH } 


(35) 




-<g)-CH 2 


(36) 






(3?) 










C n 3 


(38) 
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s »». 




(39) 


1 

N 








L n 3 



20 



- H 



- H 



- H 



- C H 3 * 



- H 



- H 



[0 0 5 3] «reHft5* (V) fc*«*T. »*b<»i. ■ 
Dft _ CH=; 1, 3, 5 Ott«©**W^*l*»' i fc' < 

i. 3, sw&S©**^*^^^ 



^ 



( 13 ) 



23 

; ¥-)ls&m<07 : 7)l*)l&> 7 
7'J-;i/S;^>yJI/S. ±7?JU^?;US, 7ilf 
7S/i^y7M^75/I ; y'O/WS; 
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:-;U7S/g^<Dy?7'J-;P7S 



[0 0 5 4] ^CWE-jRSC (V) T^SttSffc^ 

[0 0 5 5] 
[*7] 



(40) 
(41) 

(42) 
(43) 
(44) 

(45) 
(46) 



i-7 



R 
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N. 



21 



. 21- 



21 




R 



21 




D 



R 



22 



22 




-N. 



21 



R 



21 







N 



I 

N 



, 21 



is 



C H 3 
C H 



C H 




C H 9 



22 



" H 

- H 

- H 

- H 

- C H a * 
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